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Abstract 

This study actually draws from and builds on an earlier paper (Kumar and 
Bhattacharya, 2002). Here we have basically added a neutrosophic dimension to 
the problem of determining the conditional probability that a financial fraud has 
been actually committed, given that no Type I error occurred while rejecting the 
null hypothesis Ho: The observed first-digit frequencies approximate a Benford 
distribution; and accepting the alternative hypothesis Hi: The observed first-digit 
frequencies do not approximate a Benford distribution. We have also suggested 
a conceptual model to implement such a neutrosophic fraud detection system. 
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Re-visiting the problem of testing for manipulation in accounting data 

In an earlier paper (Kumar and Bhattacharya, 2002), we had proposed a Monte 
Carlo adaptation of Benford’s law. There has been some research already on the 
application of Benford’s law to financial fraud detection (Carslaw, 1988 and Busta 
and Weinberg 1998). However, most of the practical work in this regard has been 
concentrated in detecting the first digit frequencies from the account balances 
selected on basis of some known audit sampling method and then directly 
comparing the result with the expected Benford frequencies (Raimi, 1976 and 
Hill, 1998). We have voiced our reservations about this technique in so far as that 
the Benford frequencies are necessarily steady state frequencies and may not 
therefore be truly reflected in the sample frequencies. As samples are always of 
finite sizes, it is therefore perhaps not entirely fair to arrive at any conclusion on 
the basis of such a direct comparison, as the sample frequencies won’t be steady 
state frequencies. 

However, if we draw digits randomly using the inverse transformation technique 
from within random number ranges derived from a cumulative probability 
distribution function based on the Benford frequencies then the problem boils 
down to running a goodness of fit kind of test to identify any significant difference 
between observed and simulated first-digit frequencies. This test may be 
conducted using a known sampling distribution like for example the Pearson’s % 2 
distribution. The random number ranges for the Monte Carlo simulation are to be 
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drawn from a cumulative probability distribution function based on the following 
Benford probabilities given in Table I. 



Table I 



First Significant Digit 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Benford Probability 


0.301 


0.176 


0.125 


0.097 


0.079 


0.067 


0.058 


0.051 


0.046 



The first-digit probabilities can be best approximated mathematically by the log- 
based formula Benford derived: P (First significant digit = d) = log 10 [1 + (1/d)] 
(Benford, 1938). 

Computational Algorithm: 

1. Define a finite sample size n and draw a sample from the relevant 
account balances using a suitable audit sampling procedure 

2. Perform a continuous Monte Carlo run of length V « (1/2s) 2/3 grouped in 
epochs of size n using a customized MS-Excel spreadsheet. Derivation 
of X* and other statistical issues have been discussed in detail in our 
earlier paper (Kumar and Bhattacharya, 2002) 

3. Test for significant difference in sample frequencies between the first 
digits observed in the sample and those generated by the Monte Carlo 
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